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(54) LUMINESCENT DISPLAY PANEL 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a luminescent display panel excellent in 
luminance characteristic and having no reduction in display contrast by a simple 
manufacturing process by intervening a multilayer film between a glass base and a 
transparent electrode layer. 

SOLUTION: An organic EL element used for this luminescent display is constituted as 
follows. A multilayer film 1 is formed on one surface of a transparent glass base 101, and 
a transparent positive electrode 102 is formed on the multilayer film 1 . Further, a 
luminescent layer 103 consisting of an organic luminescent layer or organic positive hole 
transport layer is formed on the positive electrode 102, and a negative electrode 104 
consisting of a metal such as Al is formed thereon by vacuum evaporation. The 
multilayer film 1 constitutes a reflection preventing means for preventing an external 
light incident through the glass base 101 from being reflected by the negative electrode 
104 and emitted again to the outside through the glass base 101 together with the positive 
electrode 102 and the luminescent layer 103. The multilayer film 1 is formed by 
laminating a plurality of thin films including a metal film (Au, Cr or the like). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The luminescence display panel characterized by making multilayers intervene 
between said glass substrates and said transparent electrode layers in the luminescence 
display panel which emits outside the light which emitted light from this luminous layer 
through said glass substrate while the laminating of the transparent electrode layer, 
luminous layer, and metal-electrode layer ** is carried out one by one at least on a 
transparent glass substrate. 

[Claim 2] Said multilayers are luminescence display panels according to claim 1 
characterized by constituting an acid-resisting means to prevent that it is reflected in said 
metal-electrode layer, and the extraneous light by which incidence was carried out 
through said glass substrate with said transparent electrode layer and said luminous layer 
is again emitted outside through said glass substrate. 

[Claim 3] The luminescence display panel which the laminating of a transparent electrode 
layer, an organic electron hole transportation layer, an organic luminous layer, an organic 
electronic transportation layer, and the metal-electrode layer is carried out one by one at 
least on a transparent glass substrate, and is characterized by making multilayers 
intervene between said glass substrates and said transparent electrode layers in the 
luminescence display panel which emits outside the light which emitted light from this 
organic luminous layer through said glass substrate. 

[Claim 4] Said multilayers are luminescence display panels according to claim 3 
characterized by constituting an acid-resisting means to prevent that it is reflected in said 
metal-electrode layer, and the extraneous light by which incidence was carried out 
through said glass substrate with said transparent electrode layer, said organic electron 
hole transportation layer, said organic luminous layer, and said organic electronic 
transportation layer is again emitted outside through said glass substrate. 
[Claim 5] Said multilayers are luminescence display panels according to claim 1 to 4 
characterized by being constituted including a metal membrane. 
[Claim 6] The extraneous light which said multilayers form the reflected light way in 
which a part of extraneous light which carried out incidence through said glass substrate 
is reflected, and advances along the reflected light way concerned, By making the 
extraneous light which advances along other reflected light ways formed by reflecting in 
other layers after penetrating said multilayers interfere mutually The luminescence 
display panel according to claim 1 to 5 characterized by lessening the amount of reflected 
lights by the extraneous light which carried out incidence through said glass substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence display panel using 
spontaneous light corpuscle children who do the laminating of two or more layers which 
contain a luminous layer in the glass substrate of transparence, and constitute them, such 
as an organic EL device. 
[0002] 

[Description of the Prior Art] Conventionally, the organic electroluminescence 
(electroluminescence) component is known as a spontaneous light corpuscle child used 
for the display panel of the indicating equipment of an alphabetic character or an image. 
Drawing 4 is the outline sectional view of the conventional organic electroluminescence 
element (henceforth an organic EL device). The transparent anode plate 102 is formed on 
one field of the glass substrate 101 with a transparent organic EL device, the luminous 
layer 1 03 which consists of an organic luminous layer, an organic electron hole 
transportation layer, etc. is further formed on an anode plate 102, and the cathode 104 
which consists of metals, such as aluminum, is further formed by vacuum deposition etc. 
on it. 

[0003] Moreover, patterning of the cathode 104 is carried out to the predetermined 
configuration, and a luminescence indication of the pattern configuration of an anode 
plate 102 is given by a current's flowing to the luminous layer 103 located among two 
poles, carrying out outgoing radiation of the luminescence light according to the pattern 
configuration of cathode 104 and an anode plate 102, and emanating outside through the 
transparent glass substrate 101 with the electrical potential difference supplied from the 
driving source 105 connected between cathode 104 and an anode plate 102. The 
conventional organic EL device is constituted in this way, and is used for the display 
panel of the indicating equipment of an alphabetic character or an image as a display 
pixel or a unit. 

[0004] In this kind of display panel, as a result of the extraneous light which carries out 
incidence through a glass substrate 101 reflecting in cathode 104, there is a problem that 
the display contrast of the luminescence light in the screen falls. As the cure, preparing an 
acid-resisting filter on the field by the side of the exterior of a glass substrate 101 
conventionally is performed. 

[0005] the principal part block diagram having shown an example of the organic EL 
device with which drawing 5 prepared the acid-resisting filter ~ it is ~ (a) ~ a principal 
part sectional view — being shown — (b) — a part of (a) ~ the enlarged drawing is shown. 
As shown in drawing 5 (a), the acid-resisting filter 106 is formed on the field by the side 
of the exterior of a glass substrate 101 at the organic EL device. Moreover, drawing 5 (b) 
is the enlarged drawing of the part shown in the arrow head A in drawing 5 (a), as shown 
in this drawing, the laminating of polarizer 106a and the quarter- wave length plate 106b 
is carried out, and the acid-resisting filter 106 is formed. 

[0006] Moreover, drawing 6 is drawing having shown the polarization condition of the 
light which reflects or passes each class in an organic electroluminescence display panel 
for the function which the acid-resisting filter 106 has in accordance with the course of 



light. Drawing 6 (a) shows a polarization condition until an extraneous light carries out 
incidence, turns into the reflected light again and is emitted in an organic 
electroluminescence display panel. Drawing 6 (b) The polarization condition until the 
luminescence light (EL light) emitted by the luminous layer 103 of an organic 
electroluminescence display panel is emitted outside is shown. 
[0007] The linearly polarized light component A passes through polarizer 106a, is 
changed into the circular polarization of light by quarter- wave length plate 106b, and 
carries out incidence of the extraneous light which is not polarized [ which carried out 
incidence into the organic electroluminescence display panel ] to a glass substrate 101 so 
that drawing 6 (a) may show. After that, it reflects in cathode 104 and incidence of the 
light which carried out incidence to the glass substrate 101 is again carried out to quarter- 
wave length plate 106b. Since the light which carried out incidence to quarter- wave 
length plate 106b at this time is changed into the linearly polarized light component B 
perpendicular to the linearly polarized light component A by quarter- wave length plate 
106b, it does not pass through a polarizer. 

[0008] Moreover, when EL light emitted by the luminous layer 103 of an organic 
electroluminescence display panel is made into unpolarized light so that drawing 6 (b) 
may show, after carrying out incidence of the EL light to quarter- wave length plate 106b, 
it passes through quarter- wave length plate 106b with no polarizing, and it carries out 
incidence to polarizer 106a. The light which carried out incidence to polarizer 106a at 
this time is emitted to the backward exterior the linearly polarized light component A 
passed through polarizer 106a by polarizer 106a. 

[0009] Here, since the linearly polarized light component A is equivalent to one 
polarization component at the time of dividing the polarization component of EL light 
which is unpolarized light into two polarization components (A, B) which intersect 
perpendicularly, the light emitted outside serves as the quantity of light equivalent to the 
abbreviation one half of the quantity of light in unpolarized light. 
[0010] Since the acid-resisting filter 106 is formed in this way, the reflected light by the 
extraneous light which is not polarized [ which carried out incidence into the organic 
electroluminescence display panel ] would be interrupted, a part of EL light (here the 
linearly polarized light component A) will be emitted outside, and the fall of the display 
contrast of the organic electroluminescence display panel by the extraneous light has 
been prevented as a result. 
[0011] 

[Problem(s) to be Solved by the Invention] However, since the activity which carries out 
fixing with adhesives etc. and forms the acid-resisting filter 106 on the field of another 
side of a glass substrate 101 is required after carrying out sequential membrane formation 
and carrying out the laminating of an anode plate 102, a luminous layer 103, and each 
class of cathode 104 grade on one field of a glass substrate 101 when it is going to 
manufacture the organic electroluminescence display panel in which such an acid- 
resisting filter 106 was formed in the conventional case, the production process becomes 
complicated and full automation of fabrication operation becomes difficult. 
[0012] Moreover, since the abbreviation one half of EL light which reached the glass 
substrate 101 is that it is lost in case it passes the acid-resisting filter 106 although the 
conventional acid-resisting filter 106 can suppress reflection by the cathode 104 of an 
extraneous light as mentioned above (it being difficult to fully secure the drawing 



effectiveness of EL light), the brightness of luminescence light (EL light) falls. 
[0013] This invention is made in view of an above-mentioned trouble, and by the easy 
production process, it excels in a brightness property and aims at offering a luminescence 
display panel without the fall of display contrast. 
[0014] 

[Means for Solving the Problem] Invention according to claim 1 is characterized by 
making multilayers intervene between a glass substrate and a transparent electrode layer 
in the luminescence display panel which emits outside the light which emitted light from 
this luminous layer through a glass substrate while the laminating of the transparent 
electrode layer, luminous layer, and metal-electrode layer ** is carried out one by one at 
least on a transparent glass substrate. 

[0015] Moreover, invention according to claim 2 is characterized by multilayers 
constituting an acid-resisting means to prevent that it is reflected in a metal-electrode 
layer and the extraneous light by which incidence was carried out through the glass 
substrate with the transparent electrode layer and the luminous layer is again emitted 
outside through a glass substrate in a luminescence display panel according to claim 1 . 
[0016] Moreover, the laminating of a transparent electrode layer, an organic electron hole 
transportation layer, an organic luminous layer, an organic electronic transportation layer, 
and the metal-electrode layer is carried out one by one at least on a transparent glass 
substrate, and invention according to claim 3 is characterized by making multilayers 
intervene between a glass substrate and a transparent electrode layer in the luminescence 
display panel which emits outside the light which emitted light from this organic 
luminous layer through a glass substrate. 

[0017] Moreover, invention according to claim 4 is characterized by multilayers 
constituting an acid-resisting means to prevent that it is reflected in a metal-electrode 
layer and the extraneous light by which incidence was carried out through the glass 
substrate with the transparent electrode layer, the organic electron hole transportation 
layer, the organic luminous layer, and the organic electronic transportation layer is again 
emitted outside through a glass substrate in a luminescence display panel according to 
claim 3. 

[0018] Moreover, invention according to claim 5 is characterized by constituting 
multilayers including a metal membrane in a luminescence display panel according to 
claim 1 to 4. 

[0019] Invention according to claim 6 is set to a luminescence display panel according to 
claim 1 to 5. Moreover, multilayers The extraneous light which forms the reflected light 
way in which a part of extraneous light which carried out incidence through the glass 
substrate is reflected, and advances along the reflected light way concerned, After 
penetrating multilayers, by making the extraneous light which advances along other 
reflected light ways formed by reflecting in other layers interfere mutually, it is 
characterized by lessening the amount of reflected lights by the extraneous light which 
carried out incidence through the glass substrate. 
[0020] 

[Function] According to this invention, since it was made to make multilayers intervene 
between a glass substrate and a transparent electrode layer, on one field of a glass 
substrate, sequential membrane formation can be carried out, the laminating of the 
multilayers can be carried out with each class, such as an anode plate, a luminous layer, 



and cathode, and the luminescence display panel which has the acid-resisting function of 
an extraneous light by the easy production process compared with the former can be 
realized. 

[0021] Moreover, the multilayers which intervene between a glass substrate and a 
transparent electrode layer The extraneous light which forms the reflected light way in 
which a part of extraneous light which carried out incidence through the glass substrate is 
reflected, and advances along the reflected light way concerned with an acid-resisting 
means, Since the amount of reflected lights by the extraneous light which carried out 
incidence through the glass substrate by making the extraneous light which advances 
along other reflected light ways formed by reflecting in other layers interfere mutually is 
lessened after penetrating multilayers While being able to stop the bad influence by an 
extraneous light reflecting in a metal-electrode layer, it becomes possible to make it 
improve from the luminescence display panel equipped with the conventional acid- 
resisting filter also about the drawing effectiveness of luminescence light. Therefore, by 
the easy production process, it excels in a brightness property and a luminescence display 
panel without the fall of display contrast can be offered. 
[0022] 

[Embodiment of the Invention] Next, the suitable operation gestalt for this invention is 
explained below based on a drawing. Drawing 1 is the principal part outline sectional 
view of the organic EL device used for the luminescence display in 1 operation gestalt of 
this invention. In addition, about the conventional organic EL device and conventional 
equivalent part which are shown in previous drawing 4 , the same sign is attached among 
this drawing. 

[0023] As shown in drawing 1 , multilayers 1 are formed on one field of the transparent 
glass substrate 101, and the transparent anode plate 102 is further formed on multilayers 
1 at the organic EL device. Furthermore on an anode plate 102, the luminous layer 103 
which consists of an organic luminous layer, an organic electron hole transportation layer, 
etc. is formed, and the cathode 104 which consists of metals, such as aluminum, is further 
formed by vacuum deposition etc. on it. 

[0024] Moreover, patterning of the cathode 104 is carried out to the predetermined 
configuration, and a luminescence indication of the pattern configuration of an anode 
plate 102 is given by a current's flowing to the luminous layer 103 located among two 
poles, carrying out outgoing radiation of the luminescence light (EL light) according to 
the pattern configuration of cathode 104 and an anode plate 102, and emanating outside 
through the transparent glass substrate 101 with the electrical potential difference 
supplied from the driving source 105 connected between cathode 104 and an anode plate 
102. 

[0025] The organic EL device used for the luminescence display in 1 operation gestalt of 
this invention is constituted in this way, and it is formed by carrying out sequential 
membrane formation of the anode plate 102 including multilayers 1, a luminous layer 103, 
and each class of cathode 104 at a glass substrate 101, as shown in drawing 1 . That is, 
multilayers 1 can be formed in a series of membrane formation laminating processes. 
[0026] Next, multilayers 1 are explained in full detail. The laminating of two or more thin 
films containing a metal membrane is carried out, and multilayers 1 are constituted. The 
thickness and the refractive index of a thin film of each class which constitutes 
multilayers are selected so that the conditions which each following item (a. b.c.) after 



taking into consideration each thickness of the organic luminous layer and the organic 
electron hole transportation layer which an anode plate 102 and a luminous layer 103 
have, an organic electronic transportation layer, and cathode 104, and a refractive index 
(or absorption coefficient) shows may be fulfilled. In addition, the refractive index of 
each class of multilayers 1 is set up by selection of the ingredient used for above- 
mentioned each class. 

[0027] a. The light which carried out incidence to the luminescence display from the 
reduction exterior of the reflection factor of an extraneous light Each class of multilayers 
1, an anode plate 102, the organic luminous layer and the organic electron hole 
transportation layer which a luminous layer 103 has, and an organic electronic 
transportation layer, And the quantity of light in each optical path (reflected light way) 
formed by reflecting in cathode 104, Supposing a phase, when these reflected lights 
negate each other by interference, each reflected light way [ whether it is made for the 
quantity of light of the advancing reflected light total to be set to about 0, and ] Or it sets 
up so that it may decrease compared with the case of the organic EL device (equivalent to 
drawing 4 ) with which the total quantity of light of the reflected light does not form 
multilayers 1 at least. 

[0028] In this case, by preparing the thin film which turns into multilayers 1 from the 
metal membrane which has a moderate absorption coefficient, and adjusting the rate of 
the quantity of light which penetrates a metal membrane among the quantity of lights of 
the reflected light way containing a metal membrane, and the quantity of light which 
reflects a metal membrane top The quantity of light of a reflected light way including 
reflection in cathode 104 can be prevented from increasing extremely compared with the 
quantity of light of other reflected light ways, and becomes easy [ the denial by 
interference of the reflected light which advances a mutual reflected light way ]. 
[0029] After the light which carried out incidence to the luminescence display from the 
exterior when multilayers 1 satisfied this item penetrates or reflects each class in a 
luminescence display, it is interfered or absorbed mutually and has it controlled to be 
again emitted outside from the glass substrate 101 of a luminescence display. 
[0030] b. Although the luminescence light (EL light) which carries out outgoing radiation 
from the improvement luminous layer 103 of the drawing effectiveness of luminescence 
light (EL light) branches to two or more optical paths by the transparency in above- 
mentioned each class, and reflection the quantity of light which these interfere and is 
emitted to the exterior of an organic EL device does not fall compared with the case of 
the organic EL device (equivalent to drawing 4 ) which does not form multilayers 1 at 
least - as () Or the thickness of each thin film of multilayers 1 and a refractive index (or 
absorption coefficient) are set up so that the quantity of light desirably emitted to the 
exterior of an organic EL device may amplify, namely, so that the drawing effectiveness 
of luminescence light (EL light) may be maintained or improved. 
[0031] In addition, since the drawing effectiveness of luminescence light (EL light) falls 
to them in response to the absorption-of-light operation by the metal membrane when 
preparing the thin film which consists of a metal membrane mentioned above in 
multilayers 1, balance with acid resisting is also taken into consideration, and the 
thickness of each suitable thin film of multilayers 1 and a refractive index (or absorption 
coefficient) are set up. 

[0032] When multilayers 1 satisfy this item, even if multilayers 1 intervene between a 



glass substrate 101 and an anode plate 102, when the luminescence light (EL light) which 
a luminous layer 103 emits is emitted from a glass substrate 101, although that quantity 
of light may be amplified compared with the former, it does not fall. 
[0033] c. Set up multilayers 1 so that the conditions which above-mentioned item a. and b. 
show [ reflection factor / of an extraneous light ] in the include-angle range below the 
critical angle (41 degrees) of a glass substrate 101 and air about the include-angle 
property of the rate of an external light reflex may be fulfilled. It is because total 
reflection of the extraneous light which has an include angle beyond a critical angle is 
carried out with a glass substrate 101, so the interior of a glass substrate 101 cannot be 
entered. 

[0034] As a result of an artificer's performing simulation of the permeability of the 
luminescence light (EL light) which the reflection factor and luminous layer 103 of an 
extraneous light which carry out incidence of the thickness and the refractive index of 
multilayers 1 to a luminescence display using various ingredients emit to existing each 
class, it became clear that it had the effectiveness which was excellent when multilayers 1 
were set as the thickness and the refractive index (ingredient) which are shown in 
drawing 2 . 

[0035] Drawing 2 was drawing having shown the ingredient of each class of the organic 
EL device used for the above-mentioned simulation, thickness, and a refractive index, 
was faced performing simulation and set the wavelength of an extraneous light and the 
luminescence light (EL light) of a luminous layer 103 as 550nm as conditions for other. 
Since the layer by each ingredient of Au and Cr used for multilayers 1 is a metal layer 
and it is a medium accompanied by the remarkable absorption of light as shown in this 
drawing, it is expressed with complex index of refraction. Moreover, Cu-Pc in a luminous 
layer 103 is a hole injection layer, and NPABP is an electron hole transportation layer 
and Alq3. The green luminous layer is shown, respectively. 

[0036] The above-mentioned simulation result is shown in drawing 3 . Drawing 3 is the 
graph with which the reflection factor of the extraneous light of the organic EL device set 
as the monograph affair of drawing 2 and the permeability of EL light were expressed to 
whenever [ from a glass substrate 101 / radiation angle ], respectively. As this drawing 
shows, in an include angle smaller than the critical angle in which an extraneous light 
carries out incidence, it turns out that it is controlled that the extraneous light which the 
reflection factor of an extraneous light became a thing near about 0, and carried out 
incidence to the organic EL device is again emitted outside from the glass substrate 101 
of a luminescence display. Moreover, the luminescence light (EL light) emitted from a 
glass substrate 101 has [ whenever / radiation angle / 60 degrees ] almost fixed 
permeability, and it turns out that brightness required for a display is secured enough. 
[0037] 

[Effect of the Invention] Since this invention was constituted as mentioned above and it 
was made to make multilayers intervene between a glass substrate and a transparent 
electrode layer, on one field of a glass substrate, sequential membrane formation can be 
carried out, the laminating of the multilayers can be carried out with each class, such as 
an anode plate, a luminous layer, and cathode, and the luminescence display panel which 
has the acid-resisting function of an extraneous light by the easy production process 
compared with the former can be realized. 

[0038] Moreover, the multilayers which intervene between a glass substrate and a 



transparent electrode layer The extraneous light which forms the reflected light way in 
which a part of extraneous light which carried out incidence through the glass substrate is 
reflected, and advances along the reflected light way concerned with an acid-resisting 
means, Since the amount of reflected lights by the extraneous light which carried out 
incidence through the glass substrate by making the extraneous light which advances 
along other reflected light ways formed by reflecting in other layers interfere mutually is 
lessened after penetrating multilayers While being able to stop the bad influence by an 
extraneous light reflecting in a metal-electrode layer, it becomes possible to make it 
improve from the luminescence display panel equipped with the conventional acid- 
resisting filter also about the drawing effectiveness of luminescence light. Therefore, by 
the easy production process, it excels in a brightness property and a luminescence display 
panel without the fall of display contrast can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principal part outline sectional view of the organic EL device used 
for the luminescence display in 1 operation gestalt of this invention. 
[Drawing 2] It is drawing having shown the ingredient of each class of the organic EL 
device used for the simulation of the reflection factor of an extraneous light, and the 
permeability of EL light, thickness, and a refractive index. 

[Drawing 31 It is drawing showing the simulation result of the reflection factor of an 
extraneous light, and the permeability of EL light. 

[Drawing 4] It is the outline sectional view of the conventional organic EL device. 
[Drawing 5] It is the principal part block diagram having shown an example of an organic 
EL device which prepared the acid-resisting filter. 

[Drawing 6] It is drawing having shown the polarization condition of the light which 
reflects or passes each class in an organic electroluminescence display panel for the 
function which an acid-resisting filter has in accordance with the course of light. 
[Description of Notations] 
1 Multilayers 

101 ... Glass substrate 

102 ... Anode plate 

103 ... Luminous layer 

104 ... Cathode 

105 ... Driving source 

106 ... Acid-resisting filter 
106a .. Polarizer 

106b .. Quarter- wave length plate 



